I In nt tr ro od du uc ct ti io on n. . Aliskiren is the first in a new class of direct renin inhibitors to be approved for the treatment of hypertension. P Pa at ti ie en nt ts s a an nd d m me et th ho od ds s. . In this double-blind, multicentre trial, 694 patients with hypertension (mean sitting diastolic blood pressure [BP] ≥ 95 and < 110 mmHg) were randomised to once-daily aliskiren 150 mg (n=231), atenolol 50 mg (n=231) or the combination (150/50 mg; n=232) for six weeks, followed by a further six weeks on double the initial doses of aliskiren and atenolol. Efficacy (reduction from baseline in mean sitting systolic and diastolic BP) and tolerability of study treatments were assessed; plasma renin activity (PRA) was measured in a subset of patients. R Re es su ul lt ts s. . At Week 12 endpoint, aliskiren, atenolol and aliskiren/atenolol lowered systolic and diastolic BP from baseline by 14.3/11.3, 14.3/13.7 and 17.3/14.1 mmHg, respectively. Systolic BP reductions with aliskiren/atenolol were significantly greater than those with aliskiren (p=0.039) or atenolol (p=0.034) alone, and diastolic BP reductions were greater than with aliskiren alone (p<0.001). Diastolic BP changes were larger with atenolol than with aliskiren (p=0.003, correlating with the large reductions in pulse rate (> 10 bpm) observed with atenolol. Aliskiren, atenolol and aliskiren/atenolol reduced geometric mean PRA from baseline by 65%, 52% and 61%, respectively. In patients with moderate or high baseline PRA (≥ 0.65 ng/ml/hour), PRA was reduced to low levels (< 0.65 ng/ml/hour) at Week 12 endpoint in a greater proportion of patients receiving aliskiren (11/15 patients, 73.3%) or aliskiren/atenolol (18/23, 78.3%) than with atenolol (10/21, 47.6%). Aliskiren treatment was associated with numerically lower rates of adverse events and discontinuations due to adverse events compared with atenolol or combination treatment, and unlike atenolol was not associated with bradycardia. C Co on nc cl lu us si io on ns s. . Direct renin inhibition with aliskiren may be an appropriate substitute for beta-blocker treatment in patients with uncomplicated hypertension. Aliskiren also represents an attractive option for dual therapy with atenolol to improve systolic BP/pulse pressure reductions and BP control with maintained tolerability compared with atenolol alone.
Introduction
The renin system plays a key role in regulating sodium levels and intravascular volume, but it is now widely recognised that increased renin system activity may be a key factor in the pathophysiology and development of increased blood pressure (BP), renal disease, atherosclerosis, diabetes and heart failure. 1 Aliskiren is the first in a new class of direct renin inhibitors to be approved for the treatment of hypertension. Aliskiren inhibits the renin system by preventing the binding of angiotensinogen to renin, 2 thus decreasing plasma renin activity (PRA) and inhibiting the formation of angiotensin I and angiotensin II. 3 Clinical studies in patients with hypertension have shown that aliskiren at the approved once-daily doses of 150 and 300 mg provides effective, dose-dependent reductions in BP similar to those observed with angiotensinconverting enzyme (ACE) inhibitors and angiotensin receptor blockers (ARBs), with an overall tolerability profile similar to that of placebo. 4, 5 Moreover, combination of aliskiren with an ACE inhibitor (ACE-I), ARB or thiazide diuretic provides clinically significant additional BP reduction, and prevents the reactive rise in PRA that is generally observed when these agents are administered alone. [6] [7] [8] Beta-blockers have been widely used as first-line agents for the treatment of hypertension for three decades. Although the exact mechanism by which beta-blockers lower BP remains unclear, one contributing factor may be the ability of these drugs to reduce renin secretion, and thereby lower PRA. [9] [10] [11] The 2004 guidelines for the treatment of hypertension from the British Hypertension Society (BHS) recognised this effect of beta-blockers in their AB/CD algorithm, in which beta-blockers (B) were grouped with ACE-Is and ARBs (A) as drugs that target the renin system. 12 However, the effectiveness of beta-blockers as treatments for primary hypertension was called into question by the Anglo-Scandinavian Cardiac Outcomes Trial (ASCOT), which showed that, compared with antihypertensive therapy based on the calcium channel blocker amlodipine and the ACE-I perindopril, treatment based on the beta-blocker atenolol and a thiazide diuretic was associated with a significantly higher incidence of fatal and non-fatal stroke, total cardiovascular events and procedures, all-cause mortality and new-onset diabetes. 13 Subsequent meta-analyses of clinical outcome trials showed that beta-blockers were significantly less effective than other antihypertensive classes in reducing the incidence of stroke and other major cardiovascular outcomes, 14, 15 and were associated with a higher rate of discontinuations due to adverse events (AEs). 16 The UK National Institute for Health and Clinical Excellence (NICE) and the BHS responded to these findings by issuing a revised A/CD algorithm for the treatment of hypertension, under which beta-blockers are no longer considered a suitable option for first-line therapy in patients with uncomplicated hypertension. 17, 18 Despite these changes to UK guidelines, the 2007 European Society of Hypertension-European Society of Cardiology guidelines still allow for the use of beta-blockers as an established first-line treatment for hypertension, although possible contraindications include patients with metabolic syndrome or glucose intolerance. 19 The present study was therefore performed to compare the BP-lowering effects and tolerability of aliskiren and the beta-blocker atenolol in patients with hypertension, and to evaluate the efficacy and safety of combination treatment with both drugs. The effects of these treatments on PRA and plasma renin concentration (PRC) were also assessed in order to compare, for the first time, the effectiveness of direct renin inhibition, betaadrenoceptor blockade, and their combination on renin system activity.
Patients and methods
Eligible patients were men and women aged ≥ 18 years with hypertension (mean sitting diastolic BP [msDBP] ≥ 95 and < 110 mmHg at baseline). Patients with msDBP > 110 mmHg or mean sitting systolic BP (msSBP) > 180 mmHg were excluded, as were patients with secondary hypertension, type 1 or 2 diabetes mellitus with HbA 1C > 9% at screening, severe or life-threatening disease, or any condition that might alter the absorption, distribution, metabolism, or excretion of study drugs. Patients with contraindications to the use of betablockers (including bronchospastic disease) were also excluded. All patients provided written informed consent, and the study protocol was approved by local ethical committee and/or appropriate institutional review boards. The study was conducted in accordance with Good Clinical Practice guidelines and in compliance with the Declaration of Helsinki (2002) .
Study design
This was a randomised, double-blind trial conducted in 85 centres in China, Germany, India, South Africa, Spain and Turkey. After screening and a two-week washout for patients receiving antihypertensive medication, eligible patients entered a two-to four-week single-blind, placebo run-in period. Patients with msDBP ≥ 95 and < 110 mmHg and a < 10 mmHg difference in msDBP between the last two visits of this period were randomised 1:1:1 to once-daily, double-blind aliskiren 150 mg, atenolol 50 mg or the combination. Randomisation was performed using the interactive voice response system provider. After six weeks, the doses of aliskiren and atenolol were doubled and treatment continued for a further six weeks. As abrupt discontinuation of atenolol is not recommended, all patients entered a seven-day treatment-tapering period after the last dose of active treatment. Patients who had been receiving atenolol 100 mg (alone or in combination) received atenolol 50 mg, while patients on aliskiren alone received placebo.
All study medications were taken with water at approximately 8:00 a.m. (except on the morning of clinic visits) using a double-dummy technique to maintain double-blind conditions. Drugs indicated for the treatment of hypertension or that could interfere with study safety or efficacy evaluations were prohibited.
The doses of aliskiren used in this study were the starting (150 mg) and maximum dose (300 mg) approved for the treatment of hypertension by the United States Food and Drug Administration and the European Union. Atenolol treatment was also given at the usual starting (50 mg) and maximum dose (100 mg) for the treatment of hypertension. measured at trough (24±3 hours post-dose) at each clinic visit in the arm that recorded the higher BP measurement at the first visit. After sitting for five minutes, DBP and SBP were measured three times at one-to two-minute intervals, and the mean value was taken as the average sitting BP for that visit. Pulse rate was measured for 30 seconds just prior to the first sitting BP measurement.
Biomarker assessments PRA (radioimmunoassay of generated angiotensin I [DiaSorin kit; DiaSorin, Stillwater, Minnesota, USA]) and PRC (radioimmunometric assay [Renin III Generation; CIS bio international, Gif sur Yvette, France]) were measured in patients at selected centres at baseline and Week 12. Blood samples for biomarker assessments were drawn from patients in the fasted state who had been supine for at least 20 minutes, and were collected between 7:00 and 10:00 a.m. at baseline and at the same time (±1 hour) at Week 12. Blood samples were collected into EDTA tubes stored at room temperature (to avoid cryoactivation); plasma was extracted within five minutes by centrifugation at 1,300 g for 10 minutes at room temperature, and stored at −20°C until analyses were performed. The assay lower limits of quantification (LOQ) were 0.20 ng/ml/hour for PRA and 1 ng/L for PRC.
Safety and tolerability assessments
Safety assessments consisted of recording of AEs, measurement of vital signs, routine laboratory investigations, physical examination, and ECG. The safety population comprised all patients who received at least one dose of double-blind study medication.
Statistical analyses
A sample size of 603 patients completing doubleblind treatment (randomised population 672 patients assuming 10% dropout rate) was targeted with equal randomisation among treatment groups. Assuming SD for msDBP of 8 mmHg, this provided 90% power to detect a 3 mmHg treatment difference in change in msDBP between aliskiren/ atenolol and aliskiren or atenolol alone (primary efficacy comparison). No statistical adjustment was required for the two pairwise comparisons as the combination must be superior to both monotherapies to be considered more effective. Changes from baseline in msDBP and msSBP at Week 6 endpoint and Week 12 endpoint (using last observation carried forward for missing values) were analysed for the intent-to-treat population (all randomised patients with a baseline measurement and ≥ 1 post-baseline efficacy measurement) using a two-way ANCOVA model with treatment and region as factors and baseline as covariate. Changes from baseline in pulse rate and mean pulse pressure were assessed at the Week 12 endpoint. BP control rates (< 140/90 mmHg) were analysed using a logistic regression model with treatment and region as factors and baseline as covariate.
As PRA and PRC are not normally distributed, changes were calculated from geometric means at baseline and Week 12 endpoint and compared between groups by ANCOVA using log-transformed data. PRA was reduced to below the assay LOQ in many patients, and so a post hoc shift analysis was performed to compare effects of study treatments on PRA in more detail. Patients were divided into subgroups of PRA below the assay LOQ (< 0.20 ng/ml/hour), or low (0.20-0.65 ng/ml/hour), medium (> 0.65-4.5 ng/ml/hour) or high (> 4.5 ng/ml/hour) PRA according to the classification used previously by Alderman and co-workers. 20 Shifts between PRA subgroups at baseline and Week 12 endpoint were assessed within each treatment group.
Formal statistical comparisons were not performed for safety and tolerability data, with the exception of comparison of the proportion of patients who exhibited a low pulse rate (< 55 bpm) at Week 12 of double-blind treatment in each group (logistic regression model). All statistical tests were performed at a two-sided significance level of 0.05, and 95% confidence intervals (CI) were provided for differences between treatment groups. Data were analysed by Novartis using SAS version 8.2 (SAS Institute, Cary, NC, USA).
Results

Patient disposition
A total of 694 patients were randomised to receive study treatment, of whom 629 (90.6%) completed the study (figure 1). The most common reasons for discontinuation of double-blind treatment were AEs, protocol violations and unsatisfactory therapeutic effect. There were fewer withdrawals owing to AEs in the patients taking aliskiren alone (5/231 patients, 2.2%) than in those taking atenolol (10/231, 4.3%) or the combination of both drugs (14/232, 6.0%).
Patient baseline and demographic characteristics
Baseline and demographic characteristics were generally well matched across the three treatment groups. The proportions of males and patients aged ≥ 75 years were greater in the aliskiren group than in the other groups (table 1) 
Changes in msSBP and msDBP
At Week 12 endpoint, aliskiren 300 mg/atenolol 100 mg lowered msSBP from baseline by 17.3±1.1 mmHg (figure 2b), a significantly greater reduction than that observed with either aliskiren (least-squares mean [LSM] difference -2.9 mmHg; 95% CI -5.7, -0.1, p = 0.039) or atenolol alone (LSM difference -3.0 mmHg; 95% CI -5.8, -0.2, p = 0.034). There was no significant difference between msSBP reductions with aliskiren and atenolol monotherapy (LSM difference -0.1 mmHg; 95% CI -2.9, 2.7, p = 0.954).
Aliskiren 300 mg/atenolol 100 mg lowered msDBP from baseline by 14.1±0.6 mmHg (figure 2a), significantly more than aliskiren alone (LSM difference -2.9 mmHg; 95% CI -4.5, -1.3, p < 0.001), but not atenolol alone (LSM difference -0.5 mmHg; 95% CI -2.1, 1.1, p = 0.545). Reductions in msDBP with atenolol 100 mg were larger than those observed with aliskiren 300 mg (LSM difference 2.4 mmHg; 95% CI 0.8, 4.0, p = 0.003).
At Week 6 endpoint, the aliskiren 150 mg/ atenolol 50 mg combination lowered BP from baseline by 14.5/12.3 mmHg. Aliskiren 150 mg alone lowered BP by 10.8/9.2 mmHg (p = 0.005 and p < 0.001 vs. aliskiren/atenolol for msSBP and msDBP, respectively), while atenolol 50 mg alone lowered BP by 11.3/12.5 mmHg (p = 0.013 and p = 0.798 vs. aliskiren/atenolol for msSBP and msDBP, respectively). Reductions in msDBP with atenolol 50 mg were significantly greater than those observed with aliskiren 150 mg (p < 0.001), but there was no significant difference in msSBP reductions (p = 0.738). 
BP control rates
Rates of BP control (< 140/90 mmHg) at Week 12 endpoint were higher with the aliskiren 300 mg/atenolol 100 mg combination (51.3%) than with either aliskiren (36.1%, p < 0.001) or atenolol alone (42.2%, p = 0.009). There was no significant difference in BP control rates between aliskiren and atenolol alone (p = 0.388).
Changes in pulse pressure and pulse rate
At Week 12 endpoint, mean pulse pressure was reduced by approximately 3.0 mmHg by treatment with the aliskiren/atenolol combination or aliskiren monotherapy (figure 2c). Atenolol monotherapy had no notable effect on pulse pressure.
Aliskiren monotherapy had no notable effect on pulse rate at Week 12 endpoint (figure 2d). By contrast, significant mean reductions in pulse rate of > 10 bpm were observed with atenolol monotherapy and the aliskiren/atenolol combination (both p < 0.001 vs. aliskiren monotherapy).
Activation of the renin system
Geometric mean PRC at baseline was 8.3, 10.7 and 9.4 ng/L in the aliskiren, atenolol and aliskiren/atenolol groups, respectively. Aliskiren increased PRC by 241% at Week 12 endpoint; a smaller increase in PRC was observed with aliskiren/ atenolol (85%; p = 0.010 vs. aliskiren), while atenolol alone decreased PRC by 24% (p < 0.001 vs. aliskiren and aliskiren/atenolol; figure 3a ). 
Safety and tolerability
Study treatments were generally well tolerated; the majority of AEs were mild or moderate in severity. The proportion of patients who experienced an AE during double-blind treatment was lowest in the aliskiren group and highest in the atenolol group (table 2) . Nasopharyngitis was the most common individual AE in the atenolol group, and headache was the most common event in the aliskiren and aliskiren/atenolol groups. Fatigue occurred in a greater proportion of patients receiving aliskiren/ atenolol (4.3%) than aliskiren or atenolol alone (1.3% and 0.9%, respectively).
The rate of discontinuations due to AEs was low in all treatment groups (table 2) . No individual AE type was associated with study discontinuation in more than two patients in any treatment group. Bradycardia was reported as an AE only in the atenolol treatment groups, and not during treatment with aliskiren alone; two patients discontinued the study due to bradycardia in each of the atenolol and aliskiren/atenolol groups.
There was one death in the study. A 65-year-old man with a history of chronic obstructive pulmonary disease and ventricular hypertrophy experienced cerebral haemorrhage and ischaemic stroke on Day 9 of treatment with aliskiren/ atenolol; the patient was hospitalised and study medication was permanently discontinued, but he experienced cerebral infarction and respiratory failure starting on Day 11, supraventricular tachycardia starting on Day 13, and died on Day 14. All of these serious AEs and the death were suspected by the investigator to be related to study drug treatment.
Overall, the incidence of serious AEs was low; these events were not clustered in any particular organ system, and there were no notable differences between the groups. In addition to the death and preceding serious AEs described above, one patient in the aliskiren group developed gastroenteritis and a transient ischaemic attack (both suspected to be related to study treatment) on Day 8 of double-blind treatment; the patient was hospitalised and study medication was permanently discontinued.
No patient discontinued study treatment because of abnormal laboratory values. No patient exhibited serum creatinine elevations > 176.8 µmol/L, and elevations in blood urea nitrogen (> 14.28 mmol/L) were observed in only one patient receiving aliskiren/atenolol (table 2). The proportions of patients exhibiting serum potassium elevations to > 5.5 or ≥ 6.0 mmol/L were similar in all treatment groups (with no increase with the combination compared with atenolol alone), and none of the elevations was judged to be clinically relevant or associated with AEs.
The proportion of patients who exhibited a low pulse rate (< 55 bpm) at Week 12 of double-blind treatment was markedly higher in the atenolol (13.0%) and aliskiren/atenolol (10.1%) groups than in the aliskiren group (1.9%; p < 0.0001 vs. atenolol and p = 0.002 vs. aliskiren/atenolol). There were no notable differences between groups in orthostatic BP changes.
Tapered withdrawal of atenolol and aliskiren/ atenolol at the end of the study was well tolerated. The rate of AEs during the taper period was similar with aliskiren (six patients [2.8%]), atenolol (eight patients [3.7%] ) and aliskiren/atenolol (five patients [2.4%]), and the only individual AEs reported by more than one patient in any treatment group were palpitations (two patients receiving atenolol) and headache (two patients receiving aliskiren/atenolol).
Discussion
This is the first clinical study to compare the BPlowering effects of a direct renin inhibitor (aliskiren) and a beta-blocker (atenolol), and the first to evaluate the efficacy and safety of combining the two drug classes in patients with hypertension. Aliskiren in combination with atenolol provided significant additional reductions in msSBP compared with either drug alone, and greater msDBP reductions than aliskiren alone. The aliskiren/atenolol combination thus lowered pulse pressure to a significantly greater extent than atenolol alone. Direct renin inhibition with aliskiren lowered PRA more effectively than atenolol, and combination of aliskiren with atenolol provided no further suppression of PRA compared with aliskiren alone. The aliskiren/atenolol combination showed similar tolerability to atenolol monotherapy, but both treatments were less well tolerated than aliskiren monotherapy.
The selection of msDBP as the primary efficacy variable for this study was in line with current regulatory preferences for the design of studies for submission to European Health Authorities. The greater reduction in msDBP with atenolol compared with aliskiren is not unexpected, given the large reductions in pulse rate (> 10 bpm) observed in the present study. It is well known that betablockers lower DBP more effectively than SBP, probably because of the effect of these drugs to lower pulse rate and thus increase diastolic runoff. 21 However, SBP and pulse pressure are better predictors of cardiovascular outcomes than DBP, particularly in elderly patients. [22] [23] [24] [25] In the present study, aliskiren and atenolol monotherapy provided similar reductions in msSBP, and combination of aliskiren with atenolol led to a further 3 mmHg reduction compared with atenolol alone. As a result, aliskiren/atenolol reduced pulse pressure by approximately 3 mmHg, whereas atenolol failed to reduce pulse pressure. There is currently considerable interest in the effects of different antihypertensive drug classes on pulse pressure, and in particular central aortic pulse pressure. Inhibitors of the renin system may provide greater reductions in central pulse pressure than beta-blockers, indicating decreased stiffness of peripheral arteries and a reduction in wave reflection. 26, 27 Indeed, the Conduit Artery Function Evaluation (CAFE) substudy showed that greater central pulse pressure reductions with calcium channel blocker/ACE-I treatment compared with beta-blocker/thiazide diuretic treatment may have contributed to the superior outcome benefits of calcium channel blocker/ACE-I therapy in ASCOT. 28 Further studies are required to investigate the effect of direct renin inhibition with aliskiren on central aortic pulse pressure.
The effect of study treatment on biomarkers of renin system activity (PRA and PRC) is of interest because, aside from aliskiren, beta-blockers are the only other antihypertensive drugs that act to reduce renin activity. 29, 30 In the present study, atenolol treatment reduced PRC and PRA, consistent with the known effect of beta-blockers to reduce renin secretion. 11, 31, 32 Reductions in PRA observed with aliskiren (65%) and aliskiren/ atenolol (61%) were slightly greater than those observed with atenolol (52%). However, geometric mean PRA at study endpoint in the aliskiren and aliskiren/atenolol groups was around the LOQ of the PRA assay (0.20 ng/ml/hour). Indeed, the proportion of patients with PRA below the LOQ at the end of the study was markedly higher in the aliskiren (58.1%) and aliskiren/atenolol groups (66.7%) than in the atenolol group (40.5%) . Hence, the percent reduction in PRA was probably underestimated to a greater extent in the aliskiren groups.
A post hoc shift analysis was therefore performed to assess reductions in PRA in more detail by dividing patients into subgroups of PRA below the LOQ, or low (0.20-0.65 ng/ml/hour), moderate (> 0.65-4.5 ng/ml/hour) or high PRA (> 4.5 ng/ml/hour) according to the classification used previously by Alderman and co-workers. 20 This analysis showed that, in the subgroup of patients with moderate or high PRA at baseline, treatment with aliskiren or aliskiren/atenolol reduced PRA to low levels in approximately three-quarters of patients, whereas atenolol alone achieved low PRA in less than half of the patients. These results suggest that direct renin inhibition with aliskiren controls renin system activity (PRA) more effectively than beta-blockade with atenolol. Moreover, for all PRA analyses the results for the aliskiren and aliskiren/atenolol groups were essentially identical, indicating that combination with a betablocker did not further suppress PRA than direct renin inhibition with aliskiren alone. Hence, whereas beta-blockers inhibit renin release stimulated by sympathetic activation, 10 direct renin inhibition reduces renin activity independent of the mechanism(s) stimulating renin release. Further evidence for the superiority of direct renin inhibition over beta-blockade for reducing PRA comes from other studies investigating combination treatment with diuretics, drugs that stimulate renin release and thus increase PRA. 33 Whereas aliskiren significantly reduces PRA in combination with a diuretic, 6 combination of a beta-blocker with a diuretic does not significantly decrease PRA. 10 Combination of aliskiren with atenolol attenuated the reactive rise in PRC observed with aliskiren; however, the clinical relevance of increases in PRC with aliskiren is uncertain. At least some of the rise in measured PRC can be attributed to an assay artefact by which aliskiren binding can shift prorenin to the 'open' conformation, whichalthough bound to aliskiren and therefore still enzymatically inactive 34 -renders prorenin molecules measurable as renin by the standard renin immunoassay. 35, 36 All treatments were generally well tolerated in this study. One patient in the aliskiren/atenolol group died during the study as a result of a cerebrovascular accident that was suspected by the investigator to be related to study treatment, and he had a total of six serious AEs that were suspected to be study drug-related. This patient had a history of ventricular hypertrophy and chronic obstructive pulmonary disease, and had smoked for 29 years. Overall, the incidence of AEs and discontinuations due to AEs was numerically lowest in the aliskiren group. Combination of aliskiren with atenolol was not associated with any notable differences in safety or tolerability compared with atenolol alone, with the exception of an increased incidence of fatigue with the combination (4.3% vs. 1.3% and 0.9% with aliskiren and atenolol alone, respectively). It is notable that fatigue is a known side effect of beta-blocker therapy; a systematic review of this drug class showed that beta-blocker treatment was associated with a significantly higher incidence of fatigue than other antihypertensive drug classes. 16 The present study also demonstrated the well-known effect of beta-blocker treatment to decrease pulse rate. Bradycardia was reported as an AE in a total of eight patients receiving atenolol treatment (alone or in combination with aliskiren); four of these patients discontinued study treatment as a result of the AE, and one instance of bradycardia was reported as a serious AE. By contrast, no patient receiving aliskiren alone exhibited bradycardia as an AE. There were no notable changes in laboratory values in the study; although elevations of serum potassium to greater than 5.5 mmol/L on at least one occasion were observed in 3.5-4.8% of patients, the incidence was similar in all treatment groups, with no increase with the combination compared with atenolol alone. Sampling haemolysis might explain some of these abnormalities, as none of the elevations were judged to be clinically relevant or associated with AEs.
An important factor in the decision of NICE/BHS not to recommend beta-blockers as first-line options for patients with uncomplicated hypertension was the safety profile of this drug class. 17 ASCOT not only showed that beta-blocker-based treatment was less effective than a calcium channel blocker/ACE-I regimen at reducing the risk of cardiovascular outcomes, but also that beta-blockerbased treatment was associated with a 30% higher rate (p<0.0001) of new-onset diabetes. 13 It is well known that beta-blockers have adverse metabolic effects that may increase the risk of developing diabetes, particularly when used in combination with thiazide diuretics. 37 By contrast, renin system inhibitors appear to have beneficial effects on the metabolic profile that reduce the risk of new-onset diabetes, 38, 39 although this has not yet been demonstrated specifically with a direct renin inhibitor. The beta-blocker regimen in ASCOT was also associated with significantly higher rates of AEs such as bradycardia, dizziness, fatigue and erectile dysfunction. 13 Tolerability is a very important consideration for antihypertensive drug treatment, because hypertension is generally an asymptomatic condition and so treatment-related AEs or safety concerns may cause patients to stop taking their medication. Aliskiren treatment at the approved doses of 150 and 300 mg daily has demonstrated a tolerability profile similar to that of placebo in short-term trials in patients with hypertension. 4, 40, 41 A long-term, open-label study has also demonstrated the safety and tolerability of aliskiren-based treatment for up to 12 months. 42 Although the comparison of the safety and tolerability of aliskiren and atenolol was not the primary objective of this study, the lower rate of discontinuations due to AEs with aliskiren is consistent with the findings of systematic reviews that patients receiving beta-blockers are more likely to discontinue treatment due to AEs than patients receiving a renin system inhibitor. 16, 43 In conclusion, aliskiren was as effective at lowering SBP as atenolol, although DBP reductions were larger with the beta-blocker. Direct renin inhibition with aliskiren reduced PRA more effectively than beta-blockade with atenolol. Taken together with the lower rate of AEs and discontinuations due to AEs with aliskiren monotherapy compared with atenolol monotherapy, these findings suggest that aliskiren may be an appropriate substitute for beta-blocker treatment in patients with uncomplicated hypertension. Aliskiren also represents an attractive option for dual therapy with a beta-blocker such as atenolol, as combination of aliskiren with atenolol provided significant additional reductions of approximately 3 mmHg in SBP and pulse pressure, and improved BP control rates, with similar tolerability to atenolol alone.
